New concept for reducing dose radiation exposure, which helps to decrease the duration and cost of deep space human missions is introduced. This concept can be efficiently realized, using modern materials, such as carbon nanotube composites.
additional bonus, the discussed ropes can be used for making the artificial gravity by rotation, when the cruising speed is achieved. Moreover after significant coronal mass ejections (CME) from the sun in the direction to the spacecraft, the booster can be temporally placed between the sun and the manned module and used as additional shield from solar radiation. Hence the booster should be properly designed in a way, which allows to effectively use it together with the shield in the manned module in a cascade shielding system against CME.
Naively, possible breaking of a rope during the spaceflight is a danger and a minor point of the proposed scheme. However, if one or several ropes will be broken in any incident, such as a meteoroid impact, they can be replaced by the reserved ropes (by using proper simple devices).
Note that the proposed configuration of the spacecraft in Fig. 1 recalls the design project in Ref. [7] . However the huge aluminum square truss is replaced by lightweight CNT ropes, and mass of the shielding from the radiation of the onboard reactor is significantly decreased due to much larger distance between the booster and the manned module. Moreover the angle α is significantly decreased for the same reason, which essentially increases the spacecraft's propulsion.
In conclusion, we introduced a new scheme of a manned spacecraft with nuclear propulsion, which can be effectively implemented using modern materials, such as CNT composites. This concept allows to significantly reduce mass of the radiation shielding and the spacecraft itself. Hence the duration of human missions to other planets, the crew health risk, and eventually the total mission cost can be essentially lowered.
